
  

Cooperstown previously used gas chlorination to disinfect their water supply. While chlorine based  

treatments are the cheapest and most popular method for zebra mussel control,  disinfection  

byproducts can become an issue.  

 

When chlorine reacts with organic or inorganic materials in water, trihalomethanes (THM) are  

produced. These can lead to adverse health effects and are considered to be carcinogenic. The US  

EPA standard for the max. allowable annual avg. concentration of total THM is 80 ppb.  

 

In cases where THM production becomes problematic, alternative chemical controls are required. 

Keeping gas chlorine on site can be problematic as well. 

 

This project is designed to provide Cooperstown with an alternative method, by determining the  

lowest effective dose of two chemicals which do not produce THM. 

 

 

 

 

Potassium Permanganate and EarthTec® will be tested for their ability to control  

zebra mussels. By determining the minimum effective lethal dose in adults, a 

targeted experiment for the minimum effective lethal  dose in veliger larvae can be  

designed. From that information, a targeted experiment for the minimum effective  

dose needed to prevent the larvae from settling on a surface can be designed. 

 

During phase I of this project, the effectiveness of each compound at  inducing   

mortality in adult mussels and veliger larvae will be tested across five  

concentrations. 

 

During phase II, the effectiveness of each compound on preventing the settling of  

veliger larvae from settling on fiberglass panels will be tested. 
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Introduction 

The Transport of Zebra Mussels 

Zebra Mussel Biology 

Invasive dreissenid mussels (zebra and quagga) pose a significant 

problem to structures and machines submerged in the fresh and  

estuarine waters of the United States. With the detection of  zebra  

mussels (Dreissena polymorpha) in Otsego Lake (New York, USA) in  

July 2007, the Cooperstown Water Treatment Plant was presented with  

the biofouling of their intake system by these creatures. As an 

alternative to chlorination, two compounds will be tested for their  

ability to induce mortality in adults and veliger larvae, and then for  

their ability to prevent veliger larvae from settling. 
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Ecological Impacts 

Economic Impacts 

Experimental Purpose 

Extensive filter feeding by zebra mussels leads to ecological and 

environmental changes in a lake.  

 

The increase of water clarity and decrease of the phytoplankton biomass:  

Extends the euphotic-littoral zone. 

Increases the importance of benthic primary production. 

Increases the growth of aquatic macrophytes.  

 

This shifts the flow of energy away from the plankton, toward benthic 

pathways, which favors different species of fish than is typically found 

in the invaded lakes.  

 

Alterations to the plankton community: 

Consumption of phytoplankton 

Competition with zooplankton over food sources 

Predation on microzooplankton  

 

This negatively impacts zooplanktivorous fish and their predators, 

stressing the stock of pelagic sport fish. 

This also reduces food resources for other filter-feeders.  

 

By filtering out beneficial phytoplankton and avoiding cyanobacteria,   

they can cause or contribute to blue-green algae blooms. 

  

They also overgrow habitats, and directly on animals, which is 

stressing or decimating a number of species. 

Zebra mussels are native to the Black Sea and 

Caspian Sea drainage basins of Eurasia (Murphy 

2008). 

 

They were deposited into the Great Lakes with 

ballast water from international commercial 

vessels (Maxwell 1992).  

 

They were originally thought to be first detected 

in North America in Lake St. Clair (Great Lakes’ 

system) in 1988 (Herbert et al 1989, Maxwell 

1992.) 

 

Recent evidence suggests they were detected on 

natural gas wellheads and well markers in the 

Lake Erie basin in 1986 (Carlton 2008). 

 

The red dots on the  USGS map to the left indicate 

locations where zebra mussels have been detected 

as of 2013. 

 

 

Zebra mussels growing on a Unionid,  

Pyganodon grandis (Giant Floaters).  
(From: Animal Diversity Web) 

 

Zebra mussels clogging a pipe. 
(From: http://www.glsc.usgs.gov/) 

Zebra mussel with byssal threads. 
(From: http://www.whitestarquarry.com/) 

 

Zebra mussels (Dreissena polymorpha) are small, 

filter-feeding bivalves that inhabit freshwater or 

hypo-saline (moderately saline) waters. 

 

Several aspects of their biology contribute to their 

being a terrible nuisance and a costly pest.  

 

They are prolific, and disperse much more readily 

than many other freshwater bivalves.  Freshwater 

bivalves typically suppress their larvae; dreissenids, 

on the other hand, have a planktonic veliger larval 

stage, and thus spread rapidly. Individual adult 

females have been known to release up to one 

million eggs per year.  

 

The veligers readily settle on and attach to hard and 

semi-hard surfaces with strong elastic “byssal” 

threads and an epoxy-like adhesive (Kalff 2002). 

 

They will attach to most natural and man-made 

surfaces. Some of the natural surfaces include rocks, 

wood, aquatic macrophtyes, mollusks, crayfish, etc. 

Some of the susceptible submerged (or floating) 

equipment and structures include boat hulls, docks, 

buoys, mooring lines, dams, pipelines, etc. They 

will also form reef-like mats on substrate and 

suitable sediments.  

 

As such, they have a direct negative physical impact 

on a variety of species, environments, and human 

recreation and industry, all with economic 

consequences. 

 

As of 2002, the negative economic impact of the 

dreissenid mussels was estimated at $1 billion 

annually by the U.S.A.C.E. (Watters et al 2013). 

 

 


